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A Study on the Sound Absorption Properties of Sound Absorption
Block using by Artificial Light Weight Aggregate
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ABSTRACT

This study is designed to manufacture the upgraded sound absorption concrete by using foamed concrete by
using artificial light weight aggregate which raises the continuous void ratio to increase the sound absorption
ratio and improve the strength. In manufacturing the sound absorption block, the pre-foaming form is applied
to generate continuous voids, controlling the density by the addition of bubbles. It is general that the more
porosity creates, the weaker strength becomes. Each of specimens are used for this experiment and measured
their absorption ratio to examine the absorption property depending on frequency. As a results of experiment,
it is evaluated that the absorption capacity of the sound absorption block has relation to compression strength
and surface shape.
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(b) Deutsch railway(Wave type)

(d) England railway(Flat type)
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(a) Japan railway(FRP type)

(c) Denmark railway(Flat-Hole type)

Fig 1. Absorbent installation of foreign country
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Fig 2. Propagation path of noise
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Table. 1 Properties of absorbent material(Artificial light weight aggregate)

AgAazd= 1.29g/cn
JNEEE | 9845 0.68kg/cr
=7 24X FTE 1.95%
g = 5mm(15.7%), 2.5mm(66.2%), 1.25mm(19.1%)
A E 15 XEHE AHE
= 3 A Ul TAF A3HA
vl 9 =

EEIYY
Fig. 4. Raw absorbent material(Pre-foaming form concrete)

834



w0

1 \IIIIII | I||||l||\|||||||l\|||||l|\I|}||||||I|1||||
il UENTIATATRYRTRR 8
e ol

||llm B

NEA A= =4 F54

(a) A-A' section o (b) B-B' section
% Unit specimen : L 600mm X W 600mm X t 145mm, A=10.8m'(30EA)
Fig. 5. Plane & side view of specimen's section
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Fig. 6. Preparation of specimens Fig. 7. Experimental setup of absorption
for absorption test
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Fig. 8. Comparison between the reduction ratio

of absorbent panel with various surface shape
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Table. 2 Results of NRC & compression strength test
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Fig 10. 3D view of sound absorbent product(Draft)
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freq.

— Wy | SU | S2 | S8 | gy | ST | s2 | s3
- v i =~ S2(Favtioe) 100 | 0.10 | 0.10 | 0.09 | 800 | 0.88 | 0.90 | 0.80
£ oo - 125 | 0.15 | 0.13 | 0.11 | 1000 | 0.88 | 0.85 | 0.83
£ ] H\"‘\. 160 | 0.29 | 0.24 | 0.18 | 1250 | 0.86 | 0.83 | 0.83
== — —— 200 | 0.52 | 0.49 | 0.32 | 1600 | 0.82 | 0.79 | 0.71
j e N T 250 | 0.69 | 0.63 | 0.54 | 2000 | 0.78 | 0.73 | 0.66
0 315 | 0.87 | 0.79 | 0.60 | 2500 | 0.77 | 0.66 | 0.61

‘ 400 | 0.97 | 0.85 | 0.71 | 3150 | 0.72 | 0.67 | 0.62

BT e me o s 500 | 0.95 | 0.89 | 0.74 | 4000 | 0.71 | 0.66 | 0.58

Frequency(Hz)

630 | 0.88 | 0.93 | 0.76 | 5000 | 0.62 | 0.57 | 0.54

(a) Me(%?ﬁ%?in?bsgﬁgé%nt;ggfmem (b) Results table of measured absorption coefficient

Fig 11. Measured absorption coefficient of each specimen
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Table. 3 Results of NRC(Noise Reduction Coefficient) test

Ea Specimen type
= S1(Wave-Hole) S2(Flat-Hole) S3(Flat)
250Hz 0.69 0.63 0.54
500Hz 0.95 0.89 0.74
1,000Hz 0.88 0.85 0.83
2,000Hz 0.78 0.73 0.66
NRC 0.83 0.77 0.69

AL 0 22.8C, AUHE ¢ 75%RH
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Table. 4 Results of freezing & fusion resistance test
(relative dynamic elasticity modulus
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